The effects of type I interferon on glioblastoma cancer stem cells.
Glioblastomas (GBMs) are highly invasive brain tumors that are extremely deadly. The highly aggressive nature of GBM as well as its heterogeneity at the molecular and cellular levels has been attributed to a rare subpopulation of GBM stem-like cells (GSCs). Interferons (IFNs) are a family of endogenous antiviral proteins that have anticancer activity in vitro, and have been used clinically to treat GBM. IFN inhibits the proliferation of various established GBM cell lines, but the effects of IFNs on GSCs remain relatively unknown. The present study explored the effects of IFN on the proliferation and the differentiation capacity of GSCs isolated from GBM patient-derived xenolines (PDXs) grown as xenografts in immunocompromised mice. We show that IFN inhibits the proliferation of GSCs, inhibits the sphere forming capacity of GSCs that is a hallmark of cancer stem cells, and inhibits the ability of GSCs to differentiate into astrocytic cells. In addition, we show that IFN induces transient STAT3 activation in GSCs, while induction of astrocytic differentiation in GSCs results in sustained STAT3 activation.